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Summary
Few recent comparative data exist on smoking habits in the Middle East and North Africa
(MENA) region. The objective of this analysis was to evaluate smoking patterns in a
large general population sample of individuals aged 40 years in ten countries in the
region (Algeria, Egypt, Jordan, Lebanon, Morocco, Saudi Arabia, Syria, Tunisia, Turkey
and United Arab Emirates), together with Pakistan, using a standardised methodology.
A random sample of 457,258 telephone numbers was generated and called. This identiﬁed
65,154 eligible subjects, of whom 62,086 agreed to participate. A screening questionnaire
was administered to each participant, which included six questions relating to cigarette
consumption and waterpipe use. The age- and gender-adjusted proportion of respondents
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reporting current or past smoking of cigarettes or waterpipes was 31.2% [95%CI: 30.9 31.6%].
This proportion was signiﬁcantly higher (p < 0.001) in men (48.0%) than in women (13.8%), but
no relevant differences were observed between age groups. Smoking rates were in general
lowest in the Maghreb countries and Pakistan and highest in the Eastern Mediterranean
countries, ranging from 15.3% in Morocco to 53.9% in Lebanon. Consumption rates were
28.8% [28.4 29.2%] for cigarette smoking and 3.5% [3.4 3.6%] for waterpipe use. Use of
waterpipes was most frequent in Saudi Arabia (8.5% of respondents) but remained low in the
Maghreb countries (<1.5%). Cumulative cigarette exposure was high, with a mean number of
pack·years smoked of 18.5±20.5 for women and 29.1±26.2 for men. In conclusion, smoking
is a major health issue in the MENA region.
© 2012 Elsevier Ltd. All rights reserved.
Introduction
Smoking is considered as a major risk factor for several
major diseases including chronic obstructive pulmonary
disease (COPD).1 The World Health Organization (WHO)
estimated in 2008 that tobacco caused one in ten deaths
in adults worldwide, corresponding to a total of ﬁve million
people per year.2 In 2000, the estimated rate of mortality
attributable to smoking in the adult population (aged
>30 years) was 19% in industrialised countries (28% in men
and 9% in women) and 9% (14% in men and 3% in
women) in developing countries.3 Moreover, it has been
estimated that the tobacco epidemic may kill one in six
adults corresponding to 10 million people annually in the
next 20 30 years, with 70 80% of these deaths occurring
in developing countries.2 The most common causes of
death from smoking in 2000 were cardiovascular disease
(1.69 million deaths), COPD (0.97 million deaths), and lung
cancer (0.85 million deaths).3
Smoking is the principal causative agent for several lung
diseases including COPD.1 In particular, cigarette smoking
is believed to cause more respiratory symptoms and impair
lung function more than other types of tobacco, and may be
predictive of COPD mortality.4
In its 2008 report, the WHO estimated that around one-
third of the world’s population currently smoked (47% of men
and 12% of women). Although smoking rates have declined
over recent decades in developed countries, tobacco
consumption continues to rise in developing countries at
a rate of around 3.4% per year.2 In addition, the gender
difference in smoking rates is considerably more pronounced
in developing countries (~sevenfold) than in developed
countries (less than twofold).5 In the 2011 WHO report
on the global tobacco epidemic, smoking rates in the
Middle East and North Africa (MENA) region ranged from
15.1% in Morocco to 38.5% in Lebanon. The smoking rate in
men ranged from 20.2% in Saudi Arabia to 62.0% in Syria,
whereas in women it ranged from 0.2% in Morocco to
31.5% in Lebanon.6
Although current research, treatment, and policy efforts
focus on cigarettes, many people in developing regions
(Asia, Indian subcontinent, Eastern Mediterranean) smoke
tobacco using waterpipes,7 which also increases the risk of
lung cancer, respiratory illness and low birth weight.8 The
nicotine exposure from daily waterpipe use was estimated to
be equivalent to smoking 10 cigarettes/day9 and waterpipe
smokers report features of dependence such as drug-
seeking behaviour and an inability to quit despite repeated
attempts.10,11 In addition to cigarettes and waterpipes, a
recent study performed in adult former or current smokers
in the USA showed that exposure of cigarette smokers
to wood smoke, for example from barbecues and cooking
stoves, increases their risk of impaired lung function in
terms of airﬂow obstruction and incidence of chronic
bronchitis.12
We have conducted a large survey of respiratory pathology
in eleven countries (Algeria, Egypt, Jordan, Lebanon,
Morocco, Pakistan, Saudi Arabia, Syria, Tunisia, Turkey
and United Arab Emirates [UAE]), in which data were
systematically collected on smoking habits which were then
compared with other demographic and clinical variables
collected. This article presents the data obtained relating
to smoking habits.
Methods
This was a cross-sectional epidemiological survey of COPD
conducted in a random sample of the general population of
eleven countries (Algeria, Egypt, Jordan, Lebanon, Morocco,
Pakistan, Saudi Arabia, Syria, Tunisia, Turkey and UAE)
between June 2010 and December 2011. The methodology
used in the study is presented in detail in another article
in this supplement.13 The present article presents the data
collected on smoking habits.
Study sample
A general population sample of 10,000 subjects in each
country or zone was generated from random telephone num-
bers. A structured interview was conducted by telephone
with all eligible subjects who accepted to participate. All
subjects (males and females) aged 40 years were eligible
except those not domiciled in the country or zone, or those
of foreign origin who had been resident in the country for
less than six months at the time of the study. Subjects with
comorbid mental illness were also excluded.
Data collection
When initial telephone contact had been made, the
interviewer explained to the interviewee the goal of the
study and the next steps. If the subjects agreed to
participate in the study, they were invited to complete
two questionnaires. The screening questionnaire collected
data on demographics, potential respiratory symptoms
and on smoking habits. The items related to smoking
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Table 1
Items used to document smoking habits and history in the screening questionnaire
13. Have you ever smoked cigarettes on a daily basis?
a. Yes
b. No
14. If yes in Q13, for how many years, in total, have you smoked cigarettes on a daily basis?
Years of smoking
15. If yes in Q13, how many cigarettes do you/did you smoke per day, on average?
Cigarettes per day
Calculate number of pack·years as (T/20) × S
T = Cigarette consumption per day (Q15)
S = Total number of years of smoking (Q14)
16. Have you ever smoked waterpipes on a daily basis?
a. Yes
b. No
17. If yes in Q16, for how many years, in total, have you smoked waterpipes on a daily basis?
Years of smoking
18. If yes in Q16, how many hours do you/did you smoke waterpipes per day, on average?
Hours per day
Subjects responding ‘Yes’ to either Q13 or Q16 (or both) were considered “smokers”.
habits included information on history of smoking, type
of tobacco used and frequency of smoking (Table 1). For
the purposes of the study, a ‘smoker’ was deﬁned as
a respondent who replied ‘Yes’ to either Q13 or Q16
of the screening questionnaire and this included both
current smokers and ex-smokers, and both cigarette
smokers and waterpipe smokers. A second questionnaire was
administered to those subjects in the screened population
who reported respiratory symptoms and who were smokers.
This more detailed questionnaire documented the burden
of respiratory disease and tobacco consumption. Only data
from the screening questionnaire are presented in this
article.
Statistical analysis
Frequency rates were calculated together with their
95% conﬁdence intervals (95%CI), and were adjusted for age
and gender unless otherwise speciﬁed. Missing data were not
replaced and the relatively few subjects for whom data were
missing were excluded from the calculation of frequency
rates.
Results
Study sample
A total of 62,086 subjects were interviewed regarding
smoking habits. Equal numbers of men and women
participated (gender ratio: 1.04; 31,673 were men). Overall,
46.4% of subjects (n = 28,815) were aged 40 49 years, 29.7%
(n = 18,427) were 50 59 years and 23.9% (n = 14,844) were
aged 60 years.
Smoking rates
The adjusted proportion of interviewees who reported
current or past smoking was 31.2% (n = 18,938; [95%CI:
30.9 31.6%]), whatever the type of tobacco used (cigarettes
or waterpipes or both) (Fig. 1 and Table 2). The lowest
smoking rate was reported in Morocco (15.3%; [95%CI:
14.2 16.4%]) and the highest in Lebanon (53.9%; [95%CI:
51.3 54.6%]).
Gender-speciﬁc smoking rates
Gender-speciﬁc smoking rates adjusted by age in par-
ticipating countries in each of the eleven countries are
presented in Fig. 2. Overall, the age-adjusted smoking
rate was 48.0% [95%CI: 47.4 48.6%] in men and 13.8%
[95%CI: 13.4 14.2%] in women. National smoking rates in
men ranged from 29.7% [95%CI: 27.6 31.7%] in Morocco
to 61.0% [95%CI: 59.7 62.2%] in Turkey, and in women
from 1.4% [95%CI: 0.9 2.0%] in Morocco to 47.3% [95%CI:
45.0 49.6%] in Lebanon. When considering the eleven
countries together or each country separately, smoking
rates were systematically signiﬁcantly higher in men than
in women (p < 0.0001). The highest rates were detected in
four East Mediterranean countries (Jordan, Lebanon, Syria
and Turkey), where >50% of men and >10% of women were
smokers. In the Maghreb countries (Morocco, Algeria and
Tunisia) and Pakistan, <3% of women interviewed reported
that they smoked.
Age-speciﬁc smoking rates
No differences in gender-adjusted smoking rates were found
between age groups: 31.2% [95%CI: 30.7 31.7%] in subjects
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Figure 1. Age- and gender-adjusted smoking rates in the general population in participating countries.
aged 40 49 years, 32.6% [95%CI: 31.9 33.3%] in those aged
50 59 years and 29.8% [95%CI: 29.0 30.5%] in those aged
60 years. This was the case for most of the individual
countries with the exception of Turkey, Tunisia and Morocco,
where the oldest age group (60 years) showed a lower
smoking rate than the other two age groups, and Lebanon
and the UAE, where it showed a higher rate (data not
shown).
Type of tobacco used
Age- and gender-adjusted rates of reported consumption
were 28.8% [95%CI: 28.4 29.2%] for cigarette smoking
and 3.5% [95%CI: 3.4 3.6%] for waterpipe use. In all
countries, cigarettes were the principal source of tobacco
consumption, ranging from 79.6% of smokers in Saudi Arabia
to 100% of smokers in Algeria. The use of waterpipes with
cigarettes or alone was low and was reported by <4% of
the general population and <15% of smokers. The use of
waterpipes was most frequently reported in Saudi Arabia
(34.9% of smokers) while use remained low in the Maghreb
countries (<8% of smokers).
Cigarette consumption
The majority of the 17,699 cigarette smokers (79.0%;
n = 13,968) were men (Table 3). The age-adjusted preva-
lence of smoking cigarettes is shown in Fig. 1. Both women
and men reported a high cumulative cigarette exposure,
with respectively 59.3% and 77.5% of consumers smoking
at least ten pack·years and a mean cumulative exposure of
18.5±20.5 pack·years for women and 29.1±26.2 pack·years
for men (Table 3). The highest exposure was reported
in Lebanon and Jordan, whereas respondents in Algeria,
Morocco and Pakistan reported the lowest exposure.
Waterpipe consumption
Among waterpipe consumers (n = 2,153), men were four
times more likely to report waterpipe use than women
(1,768 men and 385 women) (Table 3). The age-adjusted
prevalence of smoking waterpipes is shown in Fig. 1. The
highest absolute number of women consuming waterpipes
was reported in Saudi Arabia (n = 127), whereas the highest
proportion of women was reported in Lebanon (48.4% of all
waterpipe users in Lebanon, n = 120). Waterpipe smoking by
women was almost never reported in the Maghreb countries.
Around two thirds of waterpipe users reported long-term
consumption (64.9% had consumed for at least ﬁve years),
and this proportion was relatively similar between men and
women and between countries.
Discussion
This epidemiological survey estimates the smoking rate
among the general population of eleven countries of the
MENA region. To our knowledge, this is the ﬁrst multinational
study using a standardised methodology including a large
sample of subjects (n = 60,622) to have evaluated smoking
rates throughout the MENA region. Both current and
S20 A. Khattab et al.
Table 2
Number and rate of smokers in the general population according to the type of tobacco used (adjusted prevalence)
Country Responders Missing
data
Cigarettes alone Waterpipes alone Cigarettes and
waterpipes
Any smoking
Algeria 3,671 43 937 None 19 956
25.5% [24.1 26.9%] − 0.5% [0.3 0.7%] 26.0% [24.6 27.5%]
Egypt 9,761 107 2,410 263 215 2,888
24.7% [23.8 25.5%] 2.7% [2.4 3.0%] 2.2% [1.9 2.5%] 29.6% [28.7 30.5%]
Jordan 3,578 43 1,231 78 55 1,364
34.4% [32.8 36.0%] 2.2% [1.7 2.6%] 1.5% [1.1 1.9%] 38.1% [36.5 39.7%]
Lebanon 3,387 80 1,546 176 71 1,793
45.6% [44.0 47.3%] 5.2% [4.5 5.9%] 2.1% [1.6 2.6%] 53.9% [51.3 54.6%]
Morocco 3,981 11 599 4 6 609
15.0% [13.9 16.2%] 0.1% [0.0 0.2%] 0.2% [0.0 0.3%] 15.3% [14.2 16.4%]
Pakistan 3,655 0 621 23 38 682
15.1% [13.9 16.3%] 0.6% [0.4 0.9%] 1.0% [0.7 1.4%] 18.7% [17.4 19.9%]
Saudi Arabia 9,552 227 1,732 544 386 2,662
18.1% [17.4 18.9%] 5.7% [5.2 6.2%] 4.0% [3.6 4.4%] 27.9% [27.0 28.8%]
Syria 3,389 43 1,102 44 32 1,178
32.5% [30.9 34.1%] 1.2% [0.9 1.6%] 0.9% [0.6 1.3%] 34.8% [33.2 36.4%]
Tunisia 1,950 6 338 15 12 365
17.3% [15.7 19.0%] 0.8% [0.4 1.1%] 0.6% [0.3 1.0%] 18.7% [17.0 20.4%]
Turkey 14,248 838 5,561 23 45 5,629
39.0% [38.2 39.8%] 0.2% [0.1 0.2%] 0.3% [0.2 0.4%] 39.5% [38.7 40.3%]
UAE 3,450 66 688 69 55 812
19.9% [18.6 21.3%] 2.0% [1.5 2.5%] 1.6% [1.2 2.0%] 23.5% [22.1 25.0%]
Total 60,622 1,464 16,765 1,239 934 18,938
27.7% [27.3 28.0%] 2.0% [1.9 2.2%] 1.5% [1.4 1.6%] 31.2% [30.9 31.6%]
Women Men
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Figure 2. Age-adjusted smoking rates in men and women, by country.
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past smoking, and both cigarettes and waterpipes were
considered.
The adjusted smoking rate in the general population of
the participating MENA countries in our study was estimated
to be 31.2%, ranging from 15.3% in Morocco to 53.9% in
Lebanon. The smoking rate in men ranged from 29.7% in
Morocco to 61.0% in Turkey, whereas in women it ranged
from 1.4% in Morocco to 47.3% in Lebanon. Overall, the
highest rates were detected in Jordan, Lebanon, Syria and
Turkey. For individual countries, it is difﬁcult to compare
the smoking rates documented in our study with ﬁndings
of previous studies, due to differences in the populations
evaluated and the time that the studies were performed.
Nonetheless, the gender-speciﬁc smoking rates reported in
our study are comparable to those previously reported in
most cases. For example, current smoking rates in men in
these studies have previously been reported to range from
25.4% in Pakistan to 58.0% in Turkey (48.6% in Algeria,14
37.7% in Egypt,15 ~50% in Jordan,16,17 55.2% in Lebanon,18
31.5% in Morocco,19 25.4% in Pakistan,20 56.9% in Syria,21
58.0% in Turkey22 and 28.1% in UAE2). In addition, in
these national studies, published current smoking rates in
women are generally very low and range from 0.5% in Egypt
to 44.8% in Lebanon (6.8% in Algeria,14 0.5% in Egypt,15
~10% in Jordan,17 44.8% in Lebanon,18 3.1% in Morocco,19
3.5% in Pakistan,20 17.0% in Syria,21 22% in Turkey22 and
2.4% in UAE2).
However, our results are rather different to those
previously found in two countries (Saudi Arabia and
Tunisia). In Saudi Arabia, our smoking rates (38.7% for
men and 7.4% for women) are higher than those previously
documented in adults 15 years of age (21.1% for men and
0.9% for women).23 In contrast, in Tunisia, our estimate
of the smoking rate in men (35.9%) is lower than previous
ﬁndings of two national studies performed in subjects aged
25 years, which estimated the smoking rate in men to
be around 55%.6,24 These differences may be accounted
for by changes in smoking habits over time, since the
previous studies are relatively old (1993 for the Saudi
study and 1996 for the Tunisian study). In addition, in
the previous Saudi study only three regions were involved
in the study, which may not have been representative
of the whole country.23 In Tunisia, various legislative
and health educational measures have been promoted by
the government since 1998, in particular promulgation of
anti-smoking legislation and an increase in the price of
tobacco.24 It is possible that these measures have reduced
smoking, which may account for the lower smoking rates
documented in our study. In addition, our study did not
capture information on individuals <40 years of age, and
it is possible that this younger segment of the Tunisian
population has a higher cigarette consumption than the
individuals that we documented.
Overall, tobacco use has been associated with many
factors including social status, education, age, employment,
level of incomes, marital status, psychological status and
religious beliefs.25 The differences in the smoking rates
between men and women found in our study are well
described in this region of the world.26 Women in many
of these countries have restricted access to public places
where cigarettes are traditionally smoked, such as cafes
and markets. If smoking by men is seen as common
and “normal”, smoking by women may be considered
inappropriate and shameful.20 The same situation has been
reported in other developing countries, such as China
and Vietnam.27 However, in the last few years smoking
rates in women have increased rapidly,28 possibly under
the inﬂuence of social customs in developed countries,19
media29 and proactive marketing efforts.26,29 Smoking in
women is also inﬂuenced by the increasing number of
women in work and smoking is considered as a sign of the
emancipation of women.26 In addition, smoking in women
has been associated with higher educational level19 and
professional activity,28 whereas in men it is associated
with a lower educational level.19 Finally, local smoking
rates in women may differ more than in men according
to geographical area. For example, women living in urban
or high-income areas in Morocco smoke three times more
than the national smoking rate in women.19 When comparing
the smoking rates in women between countries, Lebanese
women smoked the most. This may be due to socio-cultural
factors, since Lebanon is considered the most ‘Westernised’
society amongst the group of countries studied here, and is
largely urbanised.30
Cigarettes are the most frequently used form of tobacco,
with consumption rates about ten times higher than that
of waterpipe smoking. This ﬁnding is similar to the results
of previous reports. For example, in a study performed in
Lebanon, the cigarette consumption rate was eight times
that of waterpipe use.31 Nevertheless, compared with
previous reports, waterpipe consumption rates in our study
appear low. For example, two studies from Syria reported
rates of waterpipe smoking ranging from 9% to 12%.21,32
This difference may be due to the age range of our
sample, which excluded individuals <40 years of age. It is
well established that smoking tobacco using a waterpipe
is particularly prevalent among adolescents and young
adults worldwide. For example, a survey involving sixteen
countries in the Middle East region has suggested that
waterpipe smoking ranges from 6% to 34% among 13 15-
year-olds.33 Another study, performed in the same age
population in Lebanon, estimated the waterpipe tobacco
smoking rate to be around 30%.34 Among university students,
the rate of current waterpipe tobacco smoking was 33% in
Pakistan.35 Outside the Middle East, two studies performed
among French and British students found that around 40%
of students experimented with other tobacco products
including waterpipes.36,37
One potential bias of our study consists of the fact
that the interviews were not always performed in private.
It is possible that certain interviewees who did smoke
responded that they did not, for fear of negative perceptions
or judgements amongst those who could overhear the
conversation. This may be particularly an issue for women,
and in consequence smoking rates in women may have been
underestimated. Importantly, the smoking rates found in our
study concerned only the population aged 40 years. Since
the population of the MENA region is predominantly young,
our results cannot be generalised to all age categories.
BREATHE study: Smoking habits in the MENA region S23
In conclusion, the BREATHE study provides important data
concerning smoking habits in the MENA region amongst those
over 40 using a standardised methodology for both the
selection of the study population and data collection. The
results of the BREATHE study conﬁrm that smoking is a major
health issue in the MENA region which needs to be addressed
by speciﬁc health education campaigns adapted to each
country.
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